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(71) L'OREAL, a French Body Corporate of 14, Rue Royale, 75008 Paris, 
France, do hereby declare the invention for which we pray that a patent may be 
granted to us, and die mediod by which it is to be performed, to be particularly des- 
cribed in and by the following statement: — 
^ t. P'^^J mvention relates to a method which makes it possible to improve 5 

the condition of hair as well as the appearance of a head of hair. 

It is known that, as a result of its general condition or as a result of deterioration 
due to the effect of atmospheric agents or to the effect of treatments such as bleach- 
mg, permanent wavmgs or dyeings, the hair of many people is frequently difficult 
10 to comb out and to set, especially when the head of hair is thick. The hair is gener- 10 
aUy, to varying degrees, dry, lustreless and rough or lacks "life" and "springiness", 

. A^pts have been made to reduce or correct these defects by applying to the 
hair a hau: condiuomng" .composition intended to improve the condition of wet and 
dry hair as well as to simplify combing and setting. By conditioning", as used 

^«l^mLT«i^P?P^^''T ^^"^ "^'^ «° ^^^S^e comb wet 15 

hair, imparts bulk* and elastiaty to dry hair, which ensures diat the set stays in 
weU. The reagents which effect *'hak conditioning" arc called ''conditioners" 

Synthetic poljmers such as polyethylene-imines, polyvmylpyridines, poly-rffH 
vmyl-ben^l>tnmethvl.ammommn chloride] atad polyi^[dkyllanethyl!^ 
chloride] have already been used for conditioning hair. However, these polymers pos- 20 
sess Ac disadvantage of not being compatible with amonic shalnpoos ^ ^ " i^'^ 
Polyanuno-amide polymers, prepared by the polycondensation of a dicarboxylic 
acid and a polyalkylene polyamine, polyaminoureylene polymers and alkykne-pdy 
amme poljoners modified, particularly by epichlorihydriS, in roughly stEn^ 
axnounts relative to die amine groups of the polyamiio-amide, havedso alrcadybSn . 25 
used m compositions for treating hair. The addition of tiiese large amount of 
chlorohydnn to the pdymers gives rise to the presence of reacdve groups in &' 
' "^^^^^^ polymw. These polymers in faa carry alkylating groups Le. eroips which 
can mtroduce alkyl (including substituted alkyl)%ubstituenti wWch i2St^ 

S^^^in"./™^"^"^? as amines, thiols and sulphites. Azetidinium iSy 30 
be mentioned as examples of such alkylating groups. ^ 

of th^ ^hr^^'^^h^"^.''^^! "^.'"^^ P^^^^ S«^"PS is a lack of stability 

- ^""^^^ ^*^y ^ to stand in soluuoii 

S^^tiJ'i,'^^*^'?. '^"^ ^}^'^^ eroups makes the appUcation of rii«e 

™^ potentially dangerous operation sina they can re^ 35 

ITie use of thennosetdng polymers, to be crosslinked under the action of heat. 

40 The aim of the present invention is to provide a "bak condition" which over- 40 

comes the disadvantages of prior art conditioners. This is achievXby usIm a <S^S. 
SScSSTbr^'^'"''' """^"^ '^'^ reactive grouS 
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According to the present invention there is provided a method of conditioning 
human hair which comprises applying thereto a composition (suitable for application 
to hair) which comprises a compatible aqueous or aqueous-alcoholic medium and at * 
least one water-soluble crosslinked polymer which is either (I) a polymer produced 

5 by crosslinkiqg a polyamino-polyamide (A) prepared by polycondensation of an add 5 

compound with a polyamine; the acid compound is chosen from amongst (i) organic 
dicarbojrybc acids, (u) ethylem'cally unsaturated aliphatic mono- and di-carb.oxylic 
acids, (lu) esters of the adds defined under (i) and (ii), preferably with alkanols of 1 
to 6 carbon atoms, (iv) mixtures of these compounds and (v) the product of reaction 

10 of a bis-pnmary amme or a bis-secondary .amine with (i), (ii), (iii) or (iv)^ or 01) a in 
polymer obtained by alkylating (as hereinbefore defined) a crosslinked pdymer as 
defined above widi an epoxide, ethylenicaUy unsaturated compound, chloroacetic add, 
propane-sultone or butane sultone. The polyamine is chosen from amongst bis-pri- ' 
mary, mono- or di-secondary polyalkylene-polyamines. Up to 50 mole % for example 

15 up to 20 mol % or up to 40 mol % of this polyamine can be replaced by a bis- 15 

primary amme, preferably ethylene-diamine or hexa-mediylene-diamine, or by a bis- 
secondary amine, preferably piperazine or a nuxture of such amines. 

Thus it isi for example, possible to use up to 20 mol % of hexamethylene- 
diamine or up to 50, for example up to 40, mol % of ediylene-diamme or piperazine 

20 per 100 mor % of total amine. Crosslinking is effected by means of a crosslinking 20 
agent (B) chosen from amongst epihalohydrins, diepoxides, dianhydrides, unsaturated 
anhytote and bis-unsaturated compounds. According to the present invention, the 
crosslinked polymer used possesses all the following characteristics: 

0^ n^^c^^^^n^^ using 0.025 to 0.35 mol, generally 0.025 to 0.2, preferably* 

pol^iide (A) • crosshntapg agent per an?ine group of die polyammo- 25 

(2) it is preferably soluble in water to a concentration of 10% by weiAt; withr 
out gd formationj /« j 

(3) the apparent viscosity at a shear rate of 263 sec-* of a 10% by wdgfat solu- 

H?"^ of it m water at 25 °C is at least 3 centipoises, usuaUy up to 20aesped- 30 
allyfrom20to50,centipoises;and 

(4) it does not possess any al^Iating gmph and is chemically stable. 

The adds used to prepare die polyamino-polyamides (A) are sdeaed from 
as . djcarbo^hc orgamc adds, suitably with 6 to 10 carbon atoms, for example 
35 saturated aads sudi as adipic adds such as 2,2,4-and 2;4,4.trimclbyl^pic adds, and 35 
aromatic aads s^± as terephthalic add, and ^y'rauiyi^, «wus, mu 

ethyleiucaUy unsaturated aUphatic mono- and dicarboxylic adds, for exanmie 
acrylic, methacryhc and itaconic acids. 

_ Pref^red adds Mudes adipic adds which is particularly preferred, and the 
40 f^™P°™<fc resulung from the addition of an alkylene-diamine to unsaturated adds 

sudi as acrylic, methacryhc and itaconic adds and thdr esters. It is also posdble to use 

tte esters of the aads mentioned above. It is also possible to use mixtures of two or 

more carboxybc aads or their esters. 
Ac: w Polyamines which can be used to prepare the polyamino-polyamides (A) are 
45 bis-prmiaiy, mono- or di-secondary poIyalkylene-polyanSmi, for e^ple diethyfene- 

tnamrne, dipropylene-triamme, triethylene-tetram&e and mktures thereof. ^"^^"^ 
The polycondensation can be effected in known manner, for example, by mixing 

^e reagents and then heating at 80« to 250°C, preferably 100° to ISO^C for 1 to8 

50 m'Ln?r^r^ '''' '^^^'^'^ ^^^g "^der reflux for, for exampfe 

Ul^ A } ^0^3 .the water or the alcohol formed during the polycondensation h 
ShS^'t ""'^f^ P'"''^" "°der reduced press^J. The^caC 

nnS^Vr? ^ ^« to avoM excessive colouration 

and to facihtate the removal of the volatHe substances. wm^uwuub 

« «r«,3^T^^ amounts of dicarboxylic acid and amines relative to the primary amine 
55 groups of tfie polyalkylene-polyamines are preferably used. ^^^ P^^^^^^ 
MlviS^np'^^i^™- ^^"^^ S^^^'^u^^ preparation, the polycondensation with the 
InlSh^^ar^^^^' preferably diethylene-triamine, triettylene-tetramine dipropyl- 
ene-triamme or mixtures thereof, is carried out either (i) with a dicarboxylic add, 
«o ?nf ^^^^A",??^ or its dimethyl ester, or (ii) wdi the intermediate^Sr^St- 

^J^Tv. «°^rnd of cdiylene-diinine to two mols of the ineSylesier 60 

of an ethylenicaUy unsaturated acid, sudi as methyl acrylate, methaaylate or itaconata 

can ^'J^^^^fT''^^^ ^ "^^^ etfiylencJdiaiiune to7nsSut^tKt^ 
can be carried out by mixmg die reagents at^ for example, 5' to 80'C, and die poly- 
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condensation reactions can be carried out by, for example, heating under reflux for 
30 to 60 minutes, followed by removal of methyl alcohol fit 120 — ISC^C or water at 
» 140 — 175 °C, first at ordinary pressure and then under a partial vacuum of 15 mm Hg. 

The poljrainino-polyamides (A) thus obtained have a viscosity, as a 10% by 
5 '■^weight solution in water at 25 ^C, of less than 3 centipoises. 5 

The structure of the preferred polyamino-pblyamides (A) can be represented by 
the general formula (I) 

— [--OC— R— CO— Z— ]— (I) I 

t 

' wherein R repiesents a divalent radical which is derived from the add used or from 
10 the product resulting from the addition of the acid, to the bis-prima^ or bis-secondary 10 

amine. 

I^erred R radicals are: 



30 



— CH2— CH^— NH— CH2— CH2— NH— CHj— CHa— , 
15 — CH-CH,— NH— CH«— CH2— NH— CHj— CH— ^5 

cHa <!:h, 

or 

^fH— CH2 CH2 — CH — 



CH2— f \ 

0 



These radicals are derived fiom^ respectively, terephthalic acid, adipic acid, and 
the product resulting from the addition of ethylene-diamine to acrylic, methacrylic and 
20 , itacooic adds or their esters. '20 
^ Z represents: , ' 

1} in an amount of 50 to 100 mol %, the radical 

-NH-MCHO,-NH— ]«— OD 

wherein x=2 and n=2 or 3, or alternatively, 
25 ^ x=^3 and n=2, 

this radical being derived from diethylene-triamine, triethylene-tetramine or dipropyl- 
ene-triamine; and 

2(a) in an amount of 0 to 50 mol %, the above radical (II), in which x=2 and 
ii='l, and which is derived from eihylene-diamine, or the radical 
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' derived from piperazine; or 

(2)(b) in an amount of 0 to 20 mol %, the radical 

— NH— (CHOe— NH— , 

derived from hexamediylene-diamine. 
- 35 ^ ^ The polyamino-polyamides thus obtained are then crosslinked by adding a cross- 35 

linking agent. The difunctional crossHnking agent may be (a) an epihalohydrin, for 
example epichlorohydrin; (b) a diepoxide, for example diglycidyl ether or N,N'-bis- 
^ epoxy-propyl-piperazine; (c) a dianhydride, for example butane-tetracarboxylic acid 

dianhydride or pyromellitic add dianhydride; or (d) a bis-unsaturated compound, for 
40 example divinyl-sulphone or nae±ylen&-bi&^crylamide. 40 
A preferred crosshnldng agent is epichlorohydrin. Other preferred aosslinking 
agents are divinyl-sulphone, methylene-bis-acrylamide, diglycidyl ether and N,N'-bis- 
cpoxy-propyl-piperazine. These crosslinking agents give risci rcspectivdy, to the 
following radicds: 
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CH,-CHOH-CHa-^ 
O 

<^s— CHi— l-CHr-CHr 



-CH,-CH^ONH-CH,-NHCO-CH,-CHr-, 
S \a -CH»-CHOH-CH,-0-CH.-CHOH-CaJ^ ^ 

from^IoTslift SrLueou^'^^^^ « to 90»Q setting 

the cross-linking agent ra&^te v.rv °^ P°lyamino-polyainide, to whicS 
10 sity is adiievedf bu^widiout Wevl^^e^f. v ^l^''' ^ ^ ^''^ 

dissolve in water is produced ThtTonc.n^«? "^^^ " 8*' ™« "> 

weight by adding ^iSZd S'ri^^''^^,^ "^justed to 10% by 

-r?o^SWSil»anlii^^^^^^^^^ on 

" So-SlSS^-g^^^ 15 
is between 3 centipofees ~i «=! C, ''^ ^^^ht strength solution, at 25'C; 

Exceedinr«he propMbons lf^«o,^J- '"'"^"^e perfect solubiMt^ in water 
formation of f gel wWA^ot te Sfe to *e 
20 crosslinking agent Kr.^llSs wh.^ Tr^.T^' ^"""^S ^he amount of 
but their darfcter ch»^i ^^J** soluble m water are again obtained 



but their .Sarlcter 'cha^« toe ump^era'SJ TOs -"^ P'" ^"^T*^ 
to the presence in thTCTosslinked nXm«. 3 changing character is due 

respect to nucleophiIic grouS \^en e^^^^^ ^^l^ '"^"^^ ^'J' 

in roughly stoiciiomeSc proSom^ Se 

aaetidinini dogs P"Ponions, the teacnvc subsbtnents consist mmnly rf 



and 'S^^^J^.^Z^:.Tfr£c^JT^^ZZ -^^toril^ 
can be combed out easily sunace-acnve agents whilst ensuring diat wet bm 

alkylatlon augments SI soL^^^rt^f-^f P '"•e 

using an epoxide, such as elvcidol ethvlfni'^M- ^ a%latiou can be carried out 
ally unsaturated compound sul w%c^?i™Hr^^^^ or propylene oxide, an ethylenic- 
35 alkane sultone such L P^antsd^n? oTbut^V^^^^ 

formula: ^ aoyjamide or glyadol to give, respectively, groups of die 

^ -I'f-CH.-CH^ONH, 
— ^-CH,— CHOH-CHjOH 

95-C. The degree^itf ^laS,frdaS?e A tiK,"i,' f'om 10 to 

number of mols of alkj-Sing age?"X^ t rtoS'n^^i ?f%P^«^^^^^^ 
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suitably up to 80%. The basicity index of the polymer, expressed is meq/g, gives the 
total iiimber of miUiequivalents of basic nitrogen atoms per gram. 

The cross-linked polymers can be used in various cosmetic compositions for 
hair, for the treatment of normal hair and, more particularly of hair which has been 
rendered sensitive. Thfey are suitably used at concentrations of 0.1 to 5%, prefer- 
ably 0.2 to 2.5%, especially 0.3 to 1.3%, by weight, in, for example, shampoo com- 
positions, colouring Shampoo compositions, dyeing compositions, setting gel composi- 
tions, setting lotion compositions, "brushing" lotion compdsitions, rinsed lotion (rinse) 
compositions and non-rinsed reinforcing wavesetting lotion compositions, in coniposi- 
tions in combination with a hair, strengthening agent, in anti-dandruff compositions < 
and anti-seborrhoea con^ositions. 

By "rinse", there is meant a lotion which is applied after a shampoo in order to 
obtain a "hair conditioning" ^ect and which is rinsed after waiting for a few minutes. 

By "brushing lotion" or shaping lotion, there is- meant a lotion which is applied 
■after a shampoo and which promotes die shaping of the head of hair, this shaping 
process being carried out on wet hair, by means of a brush which is used at the same 
time as the hair is dried by means of a hand-held drier. This technique is suitable 
for relatively short hair. . . ^ • 

By "non-rinsed reinforcing wavesetting lotion", there is meant a lotion which is 
applied ofter shampooing and before setting in waves, which is not rinsed out and 
which makes it easier to set the hair in waves and improves its shape and the way in 
which it holds its set. 

By "strengthing lotion", there is meant a lotion which contains products which 
strengthen the keratinic chain of hair, for example methylol group-containing com- 
pounds, such as those described in French Patents Nos. 1,527,085 and 1,519,979. 
These strengthening agents are generally used in combination with cationic compounds 
which make it easier to comb out wet hair but possess the disadvantage of giving the 
hair a stid^ appearance when it is dvf. 

The compositions used in diis mvention generally have a pH of 2 to ll^ prefer- 
ably 3 to 8. They can be in a variety of forms, such as aqueous or aqueous-alcoholic 
solutions, gels, creams or dispersions, or in the form of aerosols. 

In addition to the cross-linked polymer, the compositions can contain any 
ingredient used in , compositions for die hair, especially aniooiC) cadonic, ampho- 
teric, zwitter-ionic or non-ionic surface-active agents, synergisdc agents, stabilisers, 
thickeners, emulsijSers, softening agents, preservative^ dyestuffs and perfumes. T^q 
compositions can also contain other cosmedc resins, in particular non-ionic, cationic 
or anionic resins. 

• Typical cosmetic resins which may be used in the compositions of the present 
invention include 10 molar % aotonic acid-90 molar % vinyl acetate copolymers 
having a molecular weight from 10,000 to 70,000, vinyl pyrrolidone-vinyl acetate 
copolymers having a molecular weight from 30,000 to 360^000, the molar ratio of 
the components being from 30 to 70 to 70 to 30, quaternary polyvinylpyrrolidones 
having a molecular weight of the order of 1,000,000 such as that sold under the trade 
name "Gafquat 755" (a Registered Trade Mark of GAF Corporation), cationic poly- 
mers resulting from the condensation of piperazine or a derivative or either (i) a di- 
functional compound such as an alkyl or alkylaryl dihalide, a bis-epoxide, an epihalo- 
bydrin or a bis-unsaturated compound and/or (ii) a primaiy amine, the two hydrogen 
atoms of which are optionally substituted and which carries a bifunctional com- 
pound, (iii) an epihalcmydrin and a hydroxylated amine such as diglycolamine, 2- 
amino-2-methyl-l,3-propanediQl or an qpihalohydrin and an amino-acid such as gly- 
colic acid. 

Amongst die surface-active agents which may be used there may be mentioned 
anionic surface-active agents such as alkali metal or alkanolamine salts of sulphonated 
alkanes, alkyl sulphates and alkyl ether sulphates and their products of condensation 
widi ethylene oxide, for example sodium or triethanolamine lauryl or myristyl ether 
sulphate, the semi-ester alkanol amine of disodiumsulphosuccinate; non-ionic siirface- 
active agents such as the produas of condensation of a monoalcohol, an o-diol or an 
all^l phenol with glyddyC for example the compounds of the formula; 

R--CH0H---CH,-O-r["-CHr-<3I0H--CHr-^ 

in which R represents an aliphatic, cycloaliphatic or aryl aliphatic radical of 7 to 21 
carbon atoms, the aliphatic chain optionally containing ether, thioether or hydroxy- 
metbyl radicals and n is greater than or equal to 1 and less than or equal to 10, the 
compounds of the formula: 
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RC>-[--C2H30(CHaOH)-"]„— H 

' in vvbkh R represents an alkyl, alkenyl or alkylaryi radical and n is a number less 

than or equal to 10; caiionic surface-active agents such as dimediylhydroxymethyl 
„ cetylammoniuni chloride and tetradecyltrimethylammonium bromide and amphoteric 

5 surface-active agents such as carboxylic derivatives of imidazole. 

The compositions used in the present inyention also preferably contain an electro- 
lyte. The presence of electrolyte in the composition reduces or eliminates entirely the 
tendency for sensitive hair to accumulate the polymers. Suitable electrolytes include 
alkali metal and alkaline earth metal salts of mineral and organic adds whidi are 
soluble in water, preferably sodium, potassium, calcium or ammonium acetate or 
chloride. The quantity of electrolyte is not critical but is preferably from 0.01 to 5%, 
esjjecially 0.4 to 3%, by weight, based on the weight of the composition. The ratio by 
^"g^ between the elecnrolyte and the polymer is generally from 0.1:1 to 1.5:1. 
The combination of the conditioners used in die present invention wii non-ionic 
15 surface-active agents provides particularly valuable shampoos because their application 
makes It easier to comb out hair. 

In our Application No. 22556/77 (Serial No. 1494916) we described and claim 
a composiuon suitable for application to human hair comprising water or an aqueous 
alcohol and a polymer of the present invention and which possesses one or more of the 
20 following diaraaerisucs: 

(i) It is in the form of a shampoo and contains an anionic cationic, non-ionic or 
amphoteric surface-active agent; 

(ii) it cratains one or more additives suitable for application to hair selected from 
an anu-seborrhoeic agen^ an anti-dandrufE agen^ a hair strengthening agent, a hair 

25 resm, a perfume an dectroHtic hair desensitismg agent and a cationic or nonrionic 
surface-active agent 

The foUowing Examples further illustrate the present invention. Examples I to 10 
lUustrate the preparation of the polymers. All parts and percentages are by weieht 
unless otherwise stated. o / 

30 EXAMPLE I 

Polycondensation of adipic add and diethylene-triamine. 
The structure of the polymer obtained can be charaaerised by the following 

0C-(CH.)4-C0NU-(CH,-CHj:-NH), — 

35 876 g (6 n?ols) of adipic acid are added, with stirring and in a nitrogen atmo- 

sphere, over the coure of 15 minutes, to 619 g (6 mols) of diethylene-triamine. The 
rcacnon mature is then heated at 145— 150"C, at which temperature condensation 
watCT is noted. Refluxmg is maintained for 45 minutes and then the water is removed 
Dy distillation at ordinary pressure for 2 hours and dien under reduced pressure (15 

40 «^ gg) to 1 hour. The heatmg temperature increases gradually to 170"C. 

u ^ J product thus obtained is cast when hot. After cooling, it is in the form of a 
Hard and brittle resm. It is a transparent yellow-green colour and dissolves com- 
pieteiy m water. 

or,. . t. EXAMPLE la 

45 Cros^inkmg of the polymer prepared according to Example I, using epichlorohydrin. 

9 g of epichlorohydrin are added, widi stirring, to 200 g of resin, prepared 
according to die process described in Example I, dissolved in 800 g of water. The 
SIS a ^"^'^^ S>0;C and dien 1.8 g of epichlorohydrin are addid in very small 
^^^Z fSr - "^^'^?^L'*^ 5 to 10 minutes until a viscosity greater than 50 centi- 

50 poises at 63 C is obtained. 

addiiJl,(M«'?rfTOte?"' immediately until its solids content Is 10%, by 

at a iSif §K SSnd^!^' ^ « ^S-Q, Is 31 centipolses 

amine^^"^* ^ crosslinWng agent used is 11 mols of epichlorohydrin per 100 
n V u: ^ EXAMPLE lb 

crosshnlang of the polymer prepared according to Example I, using methylene-bis- 

acrylamide. 

. 7 g of me±ylene-bis-acrylamide are added, at ambient temperature and with stir- 
^^^Jt%SJ^ prepared according to die process described in Example I and 
dissolved m 280 g of water, and then die mixture is heated to 80—90 ^C. Mter heat- 
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lug for 1 hour, a large increase in the viscosity is observed. The mixture is then diluted . 
' until its solids content is 10%, by adding 413 g of water, i 
' A clear solution is obtained with an apparent viscosity, of 32 centipoises, mea- 
sured after 24 hours, at 25 ''C, and under a rate of shear of 26.3 seconds"*. 
5 . im The amount of crosslinking agent used is 12.1 mols of methylene-bis-acrylamide 5 
per 100 amine groups of the polyamino-polyamide: 

EXAMPLE Ic ' 

Crosslinking of the polymer prepared according to Example I, using NjN' -bis-epoxy- 
' propyl-piperazine. 

10 ' ' 1.50 g of N,N'-bis-epoxy-propyl-piperazine are added, at ordinary temperature 10 
and with stirring, to 20 g of polymer prepared according to the process described in 
Example I and dissolved in 80 g of vrater, and then the mixture is heated to 
70 — 80**C. After heating for 15 minutes, a gel is obtained which is diluted immedi- 
ately UBtH its solids content is 10%, by adding 113.5 g of water. 

15 A clear solution is obtained with a viscosity of 32 centipoises measured after 24 15 

hours, at 25 °C, and under a rate of shear of 26.3 seconds-\ The amount of cross- 
linking agent used is 7.3 mols of N,N'>bis-epoiQr-propyl-piperazine per 100 amine 
' .groups of the polyamino-polyamide. 

EXAMPLE Id 

20 Crosslinking of the polymer prepared according to Example 1, using 20 . 

' divinyl-sulph6ne. 

1.7 g of divinyl-sulphone are added dropwise, at ambient temperature, to 20 g of 
polymer prepared according to Example I and dissolved in 80 g of water, until gelling 
, starts. The mixture is then diluted rapidly with 100 ml of water. 
25 The apparent viscosity of a 10% strength solution, measured after 24 hours, at 25 

25 °C and at a rate of shear of 26.3 seconds-^ is 27 centipoises. 

. The amount of crosslinking agent used is 13.9 mols of divinyl-sulphone per 100 
amine groups of the polyamino-polyamide. 

EXAMPLE n ' 

30 Polycondensation of adipic acid and a mixture of diethylene-^riamine and piperazine. 30 
The structure of the polymer prepared can be represented by the two units 
belows in the proportions of 2: 1. 

— [OC— (CH,),— CONH-<CHr^<aia— NH)g]— 

and 

1 

35. 

A mixture of 438 g (3 mols) of adipic acid and 86 g (1 mol) of piperazine is 
heated, with stirring, and in a nitrogen atmosphere, for 2 hours at 120 — 135 °C 
206 g (2 mols) of diethylene-triamine are then added, at this temperature and over 
the course of 90 minutes. The water formed is distilled for I hour at 140 — HO^C at 
40 ordinary pressure, and dien for 1 hour at 170 — 175*^(5 under 15 jmn Hg. • . 40 

The product thus obtained is in the form of a yellow-green coloured^ transparent, 
brittle, hard resin. 

EXAMPLE Ha 

Crosslinking of the polymer prepared according to Example H, using cpichlorohydrin. 
45 9 g of epichlorohydrin are added, with stirring, at ordinary temperature, to 200 g 45 

of resin, prepared according to Example 11 and dissolved in 800 g of water. The 
mixture is dien heated to 90*'C and a further 1.1 g of epichlorohvdrin are added in 
small portions at 5 or 10 minute intervals, until a viscosity of 50 centipoises is 
... reached. 

50 The solution is then diluted rapidly with 1,091 g of water in order to obtain a 50 

concentration of 10%. 

The solution thus obtained is clear and its viscosity, measured after 24 hours, at 
25 *C, and at a rate of shear of 263 seconds-*, is 52 centipoises. 

The amount of crosslinking agent used is 13.2 mols of epichlorohydrin per 100 
5d amine groups of the polyamino-polyamide. 55 
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EXAMPLE m 
■ Polycondensadon of adipic add and triethylene-tetramine, 
The structure of the polymer prepared in this examiie can be represented by the 
unit: ' 

-^C-KCH04--CONH--<CHr-CH,~NH)a-- 5 

292 g (2 mols) of adipic add are adde4 in small portions and with stirring, 
under a nitrogcn_atmospherc over the course of 20 minutes, to 292 g (2 mols) of tri- 
ethylene-tetraamme. The mixture is then heated under full reflux at 145*^0 for 1 
hour. The water formed is removed by distillation at ordinary pressure for 3 hours 
and under a reduced pressure of 15 mm of mercury for 1 hour, whilst gradually 10 
raising the temperature to 170— 175 °C. B«uuaujr lu 

A ydlow-brown coloured transparent resin is dius obtained, a 10% streneth 
solution of which possesses a viscosity, at 25°C, of less than 2 centipoises. 



n vi' r t. , EXAMPLE nia 

Crosshnkmg of Ae polymer prepared according to Example m, using epichlorohydrin. 
1.8 g of epichlorohydrin are added, rapidly and with stirring, to 200 g of* a 20% 
solunon of polymer prepared according to the process described (n 
i^'^'"'^ ^ 90-95«C for 30 m&utes. 0.4 g of epi- 

20 ™r&n ' " the same temperature, very slowly until a viscosity of 

20 more than 50 centipoises, measured at 65 ''Q is reached. 

^^•'^^lof^""?^ ^SS ^^"5^ immediately until it^ solids content is 10%, by 
adding 220 g of water. The solution obtained is dear. Its viscosity at 25*C and at a • 
SIS i??n7A'>^^-^ '^'u"1r' centipoises. The total amount of epidilorohydrin 
added is 0.0242 mol, whidi corresponds to 7.8 mols of crosslinking agent per 100 
25 amme groups of the polyammo-polyamide. "fi^ pw xuu 

^ ■ . ^ . . EXAMPLE mb 

CrossLnkmg of the polymer prepared according to Example m, using metfaylene- 

bis-acrylamide. 

^ .nintr;: !f^^ methylcne-bis-acrylamide is added to 100 g of a 20% strength aqueous 
30 solution of polymer prepared according to the process described in Example A and 
t^^^' ^ ^'"i?^ f 25 minutes. A soft gel is then obai^ 

whidi « dfluted immediately until its solids content is 10%, by adding 108 
water. The solution obtained is clear. Its viscosity, measured rfier 24 hoiSs, at 
and ata rate of shear of 26.3 seconds-% is 43 centi^iseT 

i;«i.;2r! of methjjlene-bis^crylamide added is equivalent to 3.4 moJs of aoss- 35 

hnkmg agent per 100 amine groups of die polyamino-polyamxde. 



mut 



^ , ^ . EXAMPLE IV 

Polycondensation of the product resulting from the reaction of 2 mols of mediyl 
neonate and 1 mol of ediykne-diamine with diediylene-triamine. 
The structure of the polymer prepared in this example can be represented by the 



First Step 

A-i w-fh liL? ^^'^A ethylene-diamine are added, oxer the course of one hour. 

«t "S*^" " "'"•"sphere, to 620 g (3.9 mols) of mefflta.^ 

ate, wMst keeping the temperature at 30°C. ti^myt itaam 

Jj^s been left overnight at ambient temperature, it is heated 

ta BMrtSS -rZ ™° ^-rU* appearance of a precipitate is then noted. The 

Sd » "P « 500 mi of benzene and the*^methanoI-benzene a«c^ 

ene-b||.S?S^.^^^^ 



15 
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Second step 

65.5 g (0.63 mol) of diethylenc-triamine are added, at ambient temperature, to 
198 g (0.63 mol) of tht diester thus prepared, and the methanol formed is distHkd 
by heating at 120 — 130°Q first at ordinary pressure for 90 minutes and then under 
5 a reduced pressure of 15 mm Hg for 30 minutes. 5 
A yellow-gceen coloured, brittle, hard, transparent resin, which is perfectly 
soluble in water, is thus obtained. • 

EXAMPLE IVa 

Crosslinking of the polymer prepared according to Example IV, using cpichlorohydrin. 
10 13 g of cpichlorohydrin are. added, with stirring, at ambient temperature, to 200 gj • 10 

of resin dissolved in 800 g of water. The mixture is heated to 90*0 and a fur±er 

2 g of cpichlorohydrin are added, in small portions, at 5 or 10 minute intervals, until 

gelling starts. The mixture is then diluted rapidly with 1,135 g of cold water in order 

to bring the solids content of die solution to 10%. 
15 A clear solution is thus obtained, the viscosity of which, measured after 24 hours, 15 

at 25°C and at a rate of shear of 26.3 seconds is 49 centipoises. 

The amount of epichlorohydrin used corresponds to 22 mols per 100 amine 

groups of the polyamino-polyamide. . 

EXAMPLE IVb 

20 Crosslinking of the polymer prepared according to Example IV, using methylene- 20 

bis-acrylamide. 

1.5 g of methylene-bis-acrylamide are added, at ambient temperature and with 
stirring, to 50 g of polymer prepared in Example IV and dissolved in 200 g of water, 
and then the mixture is heated to 85 — 90°C, The crosslinking agent is tiben added 
25 gradually until a viscosity of more than 50 centipoises at 65 °C is reached. The con* 25 
centration of the mixture is then brought back to a 10% solids content^ by addiog 
285 g of water, 

A clear solution with a viscosity of 54 centipoises at 2S*'C and at a shear rate . 
of 26.3 seconds ~* is obtained. 
30 The amount of methylene-bis-acrylamide added is 3.9 g and corresponds to 16 30 

mols per 100 anune groups of the polyamino-polyamide. 

EXAMPLE V 

Polycondensation of a reaction product of 2 mols of methyl acrylate and 1 mol of 
ethylene-diamine with diethjrlene-triamine* 
35 The suucture of the polymer prepared in this example can be represented by the 35 

unit: 

-<)C---CHr-CHr-NH— CH,— CHj^-NH--^ CONH— (CHg— CH,— NH— )r- 

689 g (8 mols) of me±yl acrylate are added, over the course of 2 hours, at a 
temperature of between 10° and 20°C, with stirring and under a nitrogen atmb- 
40 sphere, to 240 g (4 mols) of ethylene-diamine. After stirring for 1 hour at ambient 40 
temperature, 413 g ( 4 mols) of diethylene-triamine are added. The methanol formed 
is then distilled by heating at 120— 140^*0 for 2 hours at ordinary pressure and for 
2 hours under a reduced pressure of 15 mm Hg. 

A yellow-orange coloured transparent resin is thus obtained which, in the form 
45 of ^a^olution with a 10% solids content, has a viscosity of less diian 2 centipoises at 45 

EXAMPLE Va 

Crosslinking of the polymer prepared according to Example V, using epichlorohydrin. 
45 g of epichlorohydrin are added, with stirring, at ambient temperature, to 200 g 
50 of polymer, prepared according to the process of Example V, dissolved in 800 g of 50 
water. The mixture is heated gradually to 90'C and then 11 g of epichlorohydrin are 
added, in small portions, at 5 or 10 minute intervals, until gelling starts, The con- 
centration is dien diluted rapidly to a 10% solids content, by adding 1,504 g of cold 
water. 

55 A dear solution is thus obtained with a viscosity of 25 centipoises, measured 55 

after 24 hours, at 25 ''C and at a rate of shear of 263 seconds 

EXAMPLE VI 

^ Polycondensation of a reaction product of 2 mols of methyl methylacrylate and 

1 mol of ethylene-diamine with diethylene-triamine. 
60 The structure of the polymer prepared in this example can be represented by the ^ 

unit: 
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— OC-ai-<23«-NH-^^H.,~NH--CHa-CH--CO 



40 



55 



"* ^Qf\^^\^ methyl methacrylate (6 mok) are added, at ambient temperature, to 

180 g (3 mols) of ethylene-diamine. The mixture is left to stand for 3 days and is 
. then heated to 80X for 3 hours. 309 g of dicfliylene-triamine (3 mols) are then added 
5 and the whole is heated at 120— 125**C for 4 hours at ordinary pressure and for 90 5 

minutes under a pressure reduced to 15 mm Hg. The polycondensate thys obtained 
I IS in the form of a green-bronze colo^ured resin. 

EXAMPLE Via . 

Crosshnking of the polymer prepared according to Example VI, using methylene- 
10 -,^0 bis-acrylamide. 10 

27.3 g of methylene-bis-acrylamide are added, at ambient temperature and widi 
stirring, to 84.6 g of polymer, prepared according to the process described in Example 
yi and dissolved in 338.4 g of water. The mixture is then heated at 85— 90''C for 
15 minutes, A gel is then obtained which is diluted immediately until it has a solids 
15 content of 10%, by adding 669 g of water. A clear solution with a viscosity of 53 15 

centipoises at 25 X and a rate of shear of 26.3 seconds"^ is obtained. 

The amount of crosslinking agent added corresponds to 21.4 mols per 100 amine 
groups of the polyamino-polyamide. 

EXAMPLE Vn 

20 Alkylation with propanesultone of the cross-lmked polymer of Example 1(a). 20 

To 3,000 g of a 10% aqueous solution of the crosslinked polyamino-amide pre- 
pared according to Example 1(a) (basidity index 0.45 meq/g; 1 g of polymer contains 
r^n^ groups) are added with sUrring under a nitrogen atmosphere 11,35 g 

(0.93 mol) of propanesultone. The reaction mixture is then heated to 60"C for 4 

25 hours. It is diluted with 1020 g of water to reduce the concentration to 10%. The 25 
soluuon thus obtained has a yellow colour and possesses a viscosity at 25*C. of 12.6 
cps. ' 

^ , , EXAMPLE Vni 

Al^lation with sodium chloroacetate of the cross-linked polymer of Example 1(a). . 
30 ^ To 2,000 g of solution obtained according to Example 1(a) are added with 30 

agitation at ambient temperature 70 g (0.^ mol) of sodium chloroacetate and the reac- 
tion nuxture is then heated at 90°C. for 10 hours. To 70 g of water are then added 
to reduce the concenuation to 10%. A clear solution is thus obtained having a pale 
yellow colour and a viscosity at 25"C. of 21 cps. . 

35 EXAMPLE IX 35 

Alkylation with glyddol of the cross-linked polymer of Example 1(a), 
To 1,000 g of a 10% solution of the cationic polymer are added over 2 hours 
with stirnng at ambient temperature 27 g (0.36 mol) of glycidd. Stirring is tnalntafaprl 
for five hours and then the resulting mixture is dUuted with 265 g of water to give 
a 10% solution. A clear solution is thus obtained, sliditly coloured, having a visco- 40 
sity, measured at 25*'C., of 13.8 cps. 

^„ , EXAMPLE X 

T iTJInn °° acrylamide of the cross-hnked polymer of Example 1(a). 
>ic ]' ^ aqueous solution of ±e polyaminoamide of Example 1(a) 

?nM n^^r^^\^"^^"°P*^^^^^ presence of a trace of sodium niuite 20 g 45 

(0.28 inoj) of aarylamide. The reaction mixture is then heated for 10 hours at 60*C. 
Alter adding 180 g of water a clear solution of polymer (10%) is obtained having a 

viscosity at 25'C. of 112 cps. *~ J V ,oJ « uuuuucu uavuig a 

EXAMPLE Al 

^0 Amomc shampoo 50 

Tdetfaanolamine lauryl sulphate 15 a 

Copia diethanolamide 3 I 

Polymer prepared according to Example la 15b ' 



ApproxiMtcly 10 cm' of this solution are appbed to a head of hair which has 
been moistened beforehand. The head of hair is massaged lightly. The hair is rinsed 



10 
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with water and a second applicadon is effected. The head of hair is massaged vigor- 
ously in order to produce a large amount of foam, a minute is allowed to pass in 
order to ensure that the polymer is fixed to the hair, and then the head of hair is 
rinsed. 

5 It is found that the wet hair can be combed out very easily (the comb slips ^ 

readily through the hair), the hair is very soft, supple and easy to handle, and can be 
set in waves very casEy. After drying and when the dry hair is being set, it is also 
found that the head of hair can be combed out easily. Th^ hair is full of life and easy ' 
to manage. 

10 , EXAMPLE A2 . 

Anionic shampoo 

Modified alkanolamide disodium sulphosuccinatc 

semi-ester (sold commercially \mder the tradename 

"Monomate DHL 50" 15 g 

15 Sodium lauryl-ciher-sulphate, condensed with 2.2 mols 15 

of ethylene oxide 15 g 

Polymer prepared according to Example la 1 g 

Water, q.s.p. * 100 g , 

pH=7.8 

20 EXAMPLE A3 ^0 

Anionic shampoo 

Sodium lauryl-ether-sulphate condensed with 22 

mols of ethylene oxide 12 g 

Copra dxetfaanolamide 4 g 

25 Polymer according to Example Va 1,5 g 25 

Quaternary polyvinylpyrrolidone copolymers widi a 
molecukr wei^t of the order of 1,000,000, 
sold commercially under the Registered 
Trade Mark "Gafquat 755" by GAP Corp. 0.3 g 
30 Water^Ap^ 100 g 30 

EXAMPLE A4 

Anionic shampoo 

Sodium mytistyl-etfaer-snlphate, condensed with 2.5 
35 mols of etbylene oxide 

Sodium laur^l-euier-sulphate, condensed with 2.2 

mols of ethylene oxide 1 » 

Polymer according to Example IVa 1 S 

Water, q.8.p. lOO i 

40 pH=8 ^ 

E>CAMPLE A5 
Anionic shampoo 

Triedbanolamine lauryl sulphate 10 g 

Monoethanolamide of copra fatty acids 1,5 g 

Hydrolysate of proteins derived from collagen ' 45 

containing 80% of active materials, sold 

commercially imder the Registered Trade Mark 

•Uydropro 220" by "Stepan" Chemicals 5 g 

Polymer according to Example Ha 2 e 

5^ Water, q.s.p. 100 I 50 

pH=4 ^ 

The effect of the shampoos A2 to A4 is similar to that of the shanmoo Al. The 
Sd^e hSf td^^"'"''^" condition of damaged hair by making the fibres stronger 

5^ VT . : u EXA2WPLEA6 55 

Non-ionic shampoo 

R--CH0H-~CHj--0~[-^,-CH0H--CH2--0H,^--H 14 g 
R= mixture of decyl and dodecyl radicals 

« Polymer according to Example la 2.5 g 

^ Lactic add, q.s.p. pH=5 go 

Water, q.s.p. lOO g 



g 35 
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EXAMPLE A7 
Non-ionic shampoo ■ 

.R-^-CH0H--<:H,-^— [-CH.-CHpH~CH,^^ 12 g 

pimethyl-hydroxymethyl-cetyl ammonium chloride 1.5 g 

Polymer prepared according to Example la 1^ g 

Quaternary polyvinyipyrroHdone copolymers with a 
molecular weight of the order of 1,000,000 
soJd commercially under the Registered Trade 
Mark "Gafquat 755" by General Aniline and ' 
Fihn Corp. ' 02 g 

Lactic acid, q.s.p. pH 3 

Water, q.s.p. iqO g 

. . ^ EXAMPLE A8 

Non-ionxc shampoo 

R-eHOH-CH=-0-[-CH,-CHOH-CH.-0-],^-H 5 g 

R= mixture of nonyl to dodecyl 

Dimethyl-hydroxyethyl-cetyl-ammonium chloride 1 e 

CwH^sO— iai2---CH--0--),--H 5 I 

CHjOH 

Polymer d Example Va 3 b 

Lactic add, q,s.p. pH 5 
Water, q.s.p. • . 100 g 

. EXAMPLE A9 

Non-iomc shampoo 

Oxyethyleneated lauryl alcohol containing 12 mols of 

ethylene oxide 7 g 

Lauryl diethanolamide 1 3 g 

Polymer according to Example la QJ5 g 
Polymer according to Example Ha . 0.8 g 

Lactic acidi q^.p. pH 4.5 ' 

Water„q.s.p. iqO g 
. . ' EXAMPLE AlO 
Non-iomc shampoo 

Oxyethyleneated lauiyl alcohol containing 12 mob of 

etlwlene oxide 5 » 

Q^«0— [CH2-CH— 0— H 4 J 

Lauiyl diethanolamide 13 g 

Polymer according to Example IVa 2 g 

Lactic acid, q.s.p. pH 3 

Water, q.8.p. iqO g 

« rJ^^ .iiop-ionic shampo(^ of Examples A6-A10 can be appHed in the same way 

cL l^'^^w °^ ^^T^^' dry hair 

«S ^ excellent results, and the hair retains suppleness 

and great hghtness. Hie head of hair has bulk and 6m be set in waves easilf; 

^ ... EXAMPLE All 

Wavesettmg remforcer. 

The following lotion is prepared: 

90/10 vinyl acetate/crotonic add copolymer 

MW=10,000 t-J^ » 

Polymer according to Example la OJ g 

2-Amino-2-methyl.propane-l,3-Kiiol, q^p. pH 7 

Ethanol, q^.p. 50* strength 

Water, q^p. |j 
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EXAMPLE A12 ' 
(Wavesetting reinforcer for greasy hair ' 
llie following lotion is prepared: 

*'» Polymer according to Example la 0.3 g 

5 90/10 vinyl acetate/crotonic add copolymer 5 

MW=50,000 2.5 g 
60/40 vinylpyrrolidbxie)/ vinyl acetate copolymer 

(viscosity 33 centipoises as a 5% solution < 

. ' in ethanol at 25°C.) , 0.5 g 

10 ' 2-Amino-2-methyl-propane-dioI, <).5.p. pH 7 IC 
Ethanol, q.s.p. 50° strength 

Dycstuff 0.01 g 

Perfume 02 g 

S-Carboxymethylcysteine (to counteract seborrhoea) 0.7 g 

)5 Water, q.s.p. 100 ml U 

The lotions of Examples All and A 12 can be applied to wet hair which is 
• H towelled dry, after shampooing and before being wound up in order to set it in waves. 
It is found that wet hair can be combed out easily. After the hair has been wound 
up in order to set it in waves, it is found that the hair has more life, is softer and is 
20 . slightly more glossy. The set stays in for a considerably bnger period. ^0 

EXAMPLE A13 

Lotion for "brushmg" (shaping) 
. The following lotion is prepared: 

Polymer according to Example la . 0.5 g 

25 Ethanol, q.s.p. 50** strengdi 25 

Dyestuff 0.01 g 

Pmume , 0.2 g 

Water, q.s.p. 100 ml 

This lotion is applied to wet hair which has been towelled dry after shampooing, 
^ ' The head of hair is shaped by means of a bru^ whilst drying tlie hak by means 30 
I a hand-held drier. ' < 

It is found that the brush passes (through the hair) very easily and that the set 
stays in for a long time. It is also found that the hair is glossier and softer. 

EXAMPLE A14 

35 Rinse (rinsed lotion) for fine soft hair. 35 
The following lotion is prepared: 

30/70% cetyl/ste^ryl alcohol, oxyethyleneated to the 
extent of 33 %, sold commerciaUy under die 
Roistered Trade Mark 

^ "Sqwl Wax AO" by "Sinnova" 1.5 g 40 

Dimethyl-dlstearyl-ammonium chloride, sold 

commeicially under die Registered Trade Mark 

"Arquad 2HT 75" by «Arm6ur«' 1.5 g 

R--aiOH--CH^— [--OI,-CH0H--<:Hfl.-0~]8^H 1 g 
45 R=mixture of noyl to dodecyl 

Polymer according to Example fta 2 g 

Quaternary polyvinylpyrrolidone copolymers with a 
molecular we^t of die order of 1,000,000 
sold commercially under the Registered Trade 
50 Mark "Gafquat 755" by General Aniline & 

Film Corp. 0.5 g 

Hydrozyethyl-cellulose OS g 

Maleic add, q.s.p. pH 8 
Water, q.s.p. 100 g 

55 This lotion is applied to wet hair which has been towelled dry after shampooing, 55 

the lotion is left in place for 5 minutes^ and then the hair is rinsed. 



45 
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It is found that wet hair can be combed out very easily. After the hair has been 
set in waves and dried, it is full of life, easy to manage and glossy. 

e . , . EXAMPLE A15 

Settins lotioii. 

The following lotion is prepared : 

Polymer according to Example Va 0.5 « 

Silicone oil i 0,1 g 

Hydroxyediyl-cellulose o!2 e 

Ethanol 50 ml ^ . 

Perfume - 
Water, q.s.p. joO ml 

• r "^^^ potion, for men, is applied to wet hair. The hair is set and then dried. It 
IS found that the hair is full of life and slightly harder and stays in place perfectly," 

. . , EXAMPLE A16 

Settmg gel. 

Polymer according to Example la 1 g 

Hydroxyediyl-cellulose 2 1 

SiKcone Oa q 5 e 

^ume 0.02 g 

Water, q.s.p. joO g • 

When a small amount of this gel is applied to dry hair, it ensures that the set 
stays m well, whilst making the hair glossy. 

- . . EXAMPLE A17 

Structunng lotion, with no rinsing. 

Dimethylol-ethylene-thiourea of the formula 



Polymer according to Example la 0,5 g 

Phosphoric acid, q.s.p. pH 3 
Water, q.s.p. 100 ml 

This lotion is appHed to hair which has been washed and loweUed dry after 
shampooing, and before setting it in waves. It is found tb^t, when we^ the hair can 
be combed out easily and that it feels silky. «s -« w«i 

u A ^^V^^^ ^° waves and dried, the hair is glossy and fuH of life; it possesses 
body and bulk and is soft to the touch. u tuc, pua&oAcs 

. . ^ , EXA1V1PLEA18 
Evar^nle'S^^ A ^" ^7 replacing the polymer prepared according to 

Example la by die polymer prepared according to Example Haf 

e . , . EXAMPLE A19 

structuring lotion, applied with rinsing. 

Dimediyld-ethylene-thiourea, of the formula 

1 g 

Polymer according to Example la 1 e 

Phosphoric acid. q.s.p. pH 3 
"^"^^''W- 100 ml 
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This lotion is appb'ed to clean wet hair. It is left in position for 10 minutes and 
then the hair is rinsed. 
< ' The hair feels soft and can be combed out easily. 

After the hair has been set in waves and dried, the comb passes easily through 
5 the hair which is glossy, full of life and bulky. 5 

EXAMPLE A20 

An equally good' result is obtained when, in the above .lotion, the polymer accord- 
ing to Example la is replaced by the polymer according to Example Ila. 

EXAMPLES A21^A2i2 

10 Wavesetting lotion for hair vdiich has been rendered sensitive. 10 

A2L An aqueous solution of the compound prepared in Example Id, containing 
1% of active material and 0.5% NaQ and adjusted to pH 7 by means of citric acid, is 
prepared 

It is applied to bleached hair. The hair is set in waves and dried. 
15 The hair is hardened and full of life; it feels silky and is easy to comb out 15 

A22. An aqueous solution of the compound prepared in Example Ic, containing 
1% of active material and 1.5% im^d and adjusted to pH 5 by means of lactic acid, 
is prepared. It is applied to bleached hair. The hair is set in waves and dried. The hair 
is hardened. It is elastic and glossy. It feels silky and is easy to comb out 

20 EXA2V1PLEA23 20 

Treatment lotion, applied with, rinsing. 

25 ml of the following solution are applied to clean wet hair: 

Polymer according to Example lb L5 g 

^- Citric add, q.s.p. pH 5 

25 Water, q,s.p. lOO g 25 

The solution is left in position for 5 minutes and the hair is rinsed. The hair 
feels soft and can be combed out easily. The hair is now set in waves and dried. The 
dry hair can be combed out easily. It is glossy and full of life. 

EXAMPLE A24 

Tht sane result is obtained by replacing 1.5 g of polymer accordmg to Example 30 
lb by 1 g of polymer according to Example ma. 

EXAMPLE A25 
Structurmg lotion, applied without rinsing. 



30 



35 



Dimethylol-ethylene-thiourea, of the formula 



0.6 g 35 



Polymer according to Example nib 0,5 g 

Phosphoric acid, q.s.p. pH 3 
Water, q.8.p. 100 g 

The mixture is applied to hair which has been washed and towelled dry, before 
40 setung it m waves. The hair can be combed out easily and feels silky. It is now set in 
w^ves and dried. ' 

The hair is glossy, fuU of life, elastic and bulky. It feels silky and is easy to comb 

out. 

EXAMPLE A26 

45 The same result is obtained if the polymer according to Example mb is replaced 45 

by me polymer according to Example FVb. 



40 
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EXAA4PLE A27 
Structuring lotion, appHed without rinsing. | 

Dimethylol-ethylene-tiuouiea, of the formula 

I ;cs 

Vh—K ' , ' 1.5 g 

Ig 5 



10 



Polymer according to' Example Via 

Hydrochloric acid, q,s.p. pH 3 
Water, q^p. iqo g 

The mixture is applied to hair which has been washed and towelled dry. It is 
left m position for 10 minutes and the hair is rinsed. Tht hair is easy to comb out 
and feels soft and silky. It is set in waves and dried under a hood. 10 
The dry hair can be combed out easily; it is gjossy, full of life and bulky. 

, . . EXAMPLE A28 

Amomc shampoo. 

Anionic shampoo. 

15 Monoethanolamide lauryl sulphate 10 g 15 

Monoethanolamides of copra fatty adds 1.5 g ' 

Polymer according to Example Ic , 1 I 

Lactic add, q.s.^. pH 7.2 
Water, q.s.p. iqq g 

^ . . EXAMPLE A29 20 

Amomc shampoo. 

Oxyethyleneated sodium lauryl-ether-sulphatc containing 

2.2 mols of ethylene oxide 6 g 

Triethanolamine lauryl sulphate 6 g 

Diethanolamides of copra fatty adds ' 3 g 

Polymer according to Example Ilia 1.5 g ' 

Lactic ad4, q.8,p. pH 7f6 
Water, q.s.p. loo g 

EXAMPLE A30 

30 Anionic shampoo. ^ 
Same composition as the shampoo of Example A29, except that the polymer 
accordmg to Example Dla is replaced by the polymer according to Example Illb. 

, . . EXAMPLE A31 

Amomc shampoo. 

^5 Oxyethyleneated sodium myristyl-e±er-sulphate, containing 35 

2.5 mds of ethylene oxide 6 g 

Oxyethyleneated monoedianolamine lauryl-ether-sulphate, 

containing 2 mols of ethylene oxide ^ S 

Diethanolamide of copra fatty adds 3.5 g 

40 Hydrolysate of proteins derived from collagen, * 40 

containing 80 % of active materials, sold under the 
Registered Trade Mark of "Hydropro 220" by 
Stepan Chemicals 3 g 

Polymer according to Example IVb 1 g 

45 Lactic acid, q.s.p. pH 7.5 45 

Water, q.s.p. 100 g 

, . . EXAMPLE A32 

Amomc shampoo. 

Same composition as die shampoo of Example A31 except that the polymer 
50 accordmg to Example IVb is replaced by the polymer according to Example Via. • 50 

TTie effect of the shampoos of Examples A28 to A30 is similar to that of the 
^ampoo of Exainple Al. The shampoos of Examples A31 and A32 also improves 
tne condition of damaged hair, making the fibres stronger and the hair harder. 
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EXAMPLE A33 , 
. Non-ionic shampoo. , 
' [— CsHaOCCHjOH)— ]„— H 6 g 

n represents an average statistical value of 
5 approicimately 4 5 

Oxyethyleneated lauryl alcohol containing 12 mols of 

ethylene oxide 6 g 

Carbozylic add derivative of the imidazole of the formula 

C|jH23C— N» 

I rCH^-CHj-O-CHz-r-CtWHa 4g 

10 Polymer according to Example Illb • 1 g 10 

Lactic add, q.s.p. pH S 
Water, q.s.p. 100 g 

EXAMPLE 'A34 

Same composition as the shampoo of Example A33, except that the polymer 
15 . mb is replaced by the polymeric. 15 

EXAAiPLE A35 

Same composition as the shampoo A33, except that the polymer lUb is replaced 
by the polymer nia. 



EXAMPLE A36 

20 Koh-ionic shampoo. 

Oxyethyleneated lauiyl alcohol containing 12 mols of 

ethvlene oxide ♦ 10 g 

Monoethanolamides of copra fatty adds 1.5 g 



35 



20 



3g 

0.5 g 25 



Lauryl<^-fflediyl-amine-oxide 
Polymer according to Example Via 

Lactic add,' q.s.p. pH 33 
Water, q.s.p. ' 100 g 

EXAMPLE A37 

Same composition as the shampoo A36, except that the polymer according to 
30 Ezami^ Via is replaced by the polymer according to Example iVb. 30 

EXAMPLE A38 
CiaH,,0-[-C,H,0(CH20H>-]„--H 5 g 

n represents, an average statistical value of 
_ approximately 4. 

R— CH0H--CH^^-O-[--CM,--CH0H-^ 10 g ,35 

R^^mixture of C^—Cu alkj^ radicals and 
n represents an average statisticd ^ue of 

approxxmatdy 3.5. 
Polymer according to Example mb 1.5 g 

40 Lactic add, q.s,p. pH 5 40 

Water, q.s.p. 100 g 

EXAMPLE A39 

Same composition as die shampoo of Example A38, except that the polymer 
- according to Example mb is replaced by the polymer according to Example IVb. 

45 The effect of the shampoos according to Examples A33 — ^A39 is n^mtUr to that 45 

of the shampoos according to Examples A6— AlO. 
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Example A40 
Structuring lotion, applied without rinsing. 



0-5 g 



Dimeihylolethylenc thiourea of formula; 
.CH20H 

Polymer of Example Vn 06 g 

Phosphoric acid q,s.p. pH I 

Water q.s.p. foo cm' 

is applied to washed and dried hair after shampooing and before set- 
tmg. Wule wet, the hair is easy to comb out and feels si%. 

After setting and drying, the hair is shiny and fiiU of life and soft to the tquch. 

. . , . Example A41 

Louon for increasing the volume of sensitive hair applied widi rinsing. 

Sodium acetate 2 e 

Polymer of Example IX 2 I 

Phosphoric acid q.s.p, pjj 3 

Water q.s.p. 100 cm» 

casily'^*^*^ ^^''^^ ^^^^^^ " 

full ^mlA bi*^'^'"^' ' "^"^ '''^y ^ ^^^^ ^ 

c . Example A42 

Structuring lotion applied with rinsing. 

Dimethylole±ylene thiourea 1 1? 

Polymer of Example VII 0 5 f 

Polymer of Example VIH 04 I' 

Phosphoric add qad, t 

rinsed*'* ^ ^ on ^ ««> ^ 

Non-ionic shampoo. Esample A43 

Polymer of Example la i < • 

NaQ 

Lactic acid q.s.p. «tT f 

. . . Example A44 

Non-ionic shampoo for sensitive hair. 

17 g 

Poh-mcr of Example la 0,8 g 



10 



15 
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Polymer having the recurring units : ' 

• , ' ' . o' 0 ' . 

■ '■ . ^„ II /-A II 

. „ — H H-CHj-CHj-C— S N-C— CH2— CH2— 

prepared by the condensation of piperazine 

and piperazine bis-acrylamide (as described , 
5 ' in British Application No. 54983/72; 5 

. • Serial No. 1416454) ' 3 g 

HN— (CH2~<:h.-^XH 

\ 

HN— (CHs— CH.— 0),H 

x+y=5 1.5 £ 

NH,C1 . uf 
Uctic add qAp. pH 3.5 10 

Water q.s.p. 100 ml 

On being applied to sensitive hair, diis shampoo, which has a clear appearance 
gives an abundant foam which is soft and which can readily be removed on rinsing. 

The hair can be combed out without difficulty and after drying it possesses body 
and vitality while at the same tinqe remaining soft and easy to manipulate, 15 

Example A45 
Non-ionic shampoo for sensitive hair. 

Cx-H„0— (C,H30(CH2OH)]*H 17 g 

Polymer of Example IVa 1.8 g 

20 ♦ Lauryl diethanolamide 3 a ' 20 

Nad ' . 0.8 g 

Lactic add q.s.p. pH 5 

Water q.s.p. lOO ml 

On being applied to sensitive hair, this shampoo, which has a dear appearance, 
25 gives an abundant and agreeable foam which enables one to improve the combing 23 
out of the wet hair. After drying the hair is soft, shiny and full of life while remain- 
ing manageable. 

Example A46 
Wave-setting rcinforcer for greasy hair. 

90/10 Vinylacetate/crotonic acid copolymer of 30 

molecular weight 25,000 2.5 g 
60/40 yinylpyrrolidone/vinylacetate copolymer 
(viscosity 3.3 centipoises as a 5<^o solution 

in ethanol at 25*^0.) o.5 e 

Pol>'mer of Example VII o!3 g • 35 

S-carboxyracthylcystcxne (anti-seborrhdc agent) OJ g 

Triethanolaminc q.s.p, pH 8 6 

Ethylalcohol 10 ml 

Water q.8.p. iqq ^ 

This lotion is applied to moistened and dried hair after shampooing and before 40 
rolhng on setting rollers. © 
It was found that the wet hair was easy to comb out. 

After rolling on setting rollers the hair was found to be more vital, softer and 
shghtly more glossy. The hold of the set was considerably improved. 



30 



35 



40 
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15 
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£xample A47 
wave-setting reinforcer for greasy hair. 

90/10 vinylacetate/crotonic acid copolymer of 

molecular weight 70,000 2J5 e 
5 • 60/40 vinylpyrroL'done/vinylacetate copolymer 

(viscosity 4 cps as a 5% solution in ethanol at 

25 °C). AC _ ., 

Polymer of Example VH « 03 I 

Triethanolamine Q.5.p. f 

10 Ethyl alcohol ^ *^ - . mi * 

Water qAp; iqO ml 

^ This solution is applied to hair which has been wetted and dried after shampoo- 
mg and before wmding on setting rollers. ououipuu- 

■ 1 s r^i w *f ^ combed out more easily. After winding on setting 

^"'"P? to be more full of life, softer and shghtly more glossy. ThI 
hold of the set was considerably improved. 6*"~jr. 

. . ^ ' Example A48 

wave-settmg xeinforoer for greasy hair. 

90/10 vinylacetate/crotonic acid copolymer of 

20 molecular weight 50,000 2.5 g 20 

60/40 vinylpyrrolidone/vinylacetaie copolymer 
(viscosity 3.5 cps as a 5% solution in eihanol 

at 25X) 0 5s 

Polymer of Example IX ois g 

25 Triethanolamine q.8.p, pH 7 25 

Ethyl alcohol ml 

Water q.s.p, 100 ml 

f^"^^^^ aPP^d to hair which has been wetted and dried after shampoo- 
mg and before wmdmg on settmg rollers. s»ii«uflpuo- 

It was found that the wet hair combed out more easfly. After windine on settinc 30 

W7 . , . Example A49 

wave-settmg remforcer for dyed greasy hair, 

90/10 vinyl acetate/crotonic acid copolymer of ^5 
motendar weigjit 50,000, neutralised with 
fnettianolaminc 25 e 

60/40 vinylpyrrolidone/vinyl acetate copolymer 
40 (^«»s^3.7cpsasa5%solutioninedianol 

Polymer of Example la o 5 | 

Dimethyl hydroxymethyl cctylammomum chloride 0*1 e 

NaCl 0 5 ff 

Hydrochloric add q^p. dH 8 ' 

45 Ediyl alcohol Pg ^ 45 

^"^^l-^-P- 100 ml 

appUed to hair vMch has been wetted and dried after shampoo- • 
^d d^^ » produced using a brush whfle drying the hair with the aid of a 

m?ff,?!LTJf/£^ the brus^i passed through ±c hair very well and ±e hqld of 'the 50 . 
coiffure was better. Also, the hair is more glossy and softer. 

- . , Example A50 

otrucmrmg lotion without rinsing. • 

Dimeihylolethylene thiourea qk a 

55 Polymer of Example 10 06 g 5? 

Phosphoric add q.s,p. pH 3 

Water q.s.p. 100 ml 
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This lotion is applied to bair which bas been washed and dried after shampoo- 
ing and before 5ettmg;..It was found the wet hair combed out easily and was soft to 
the touch. 

After setting and drying, the hair is shiny and full of life. It possesses body and 
is soft to the touch. , ^ . 

Example A51 

Rinsing lotion for fibe, soft hair. 

"Vaseline" (Registered Trade Mark) oil ' 7.5 g 

Dimethyl distearyl ammonium chloride 1 g .f, 

R-«0_[QH30(CH20H)]oH ' w 

(R=Cio-C,, alkyl) 3.75 g 

Cx,H,,0— [C2H30(CH,OH)],H 3.75 g 

Polymer of Example IX 2 g 

Quatemaiy copolymer of polyvinylpyrrolidone having , e 
a molecular weight of the order of 1,000,000 

sold under the trade name "Gafquat 755'' 2.5 g 

Citric add q.s.p. , pH 3 

Water q.s.p. 100 g • 

This solution is applied to hair which has been wetted and dried after shampoo- 
ing; after allowing it to act on the hair for 5 minutes the hair is rinsed. The wet hair 20 
was found to comb out very well. 

After setting and drymg, the hair is full of life, easy to handle and shiny. 

Example A52 

Anionic shampoo. 

Triethanolamine lauryl sulphate 25 

(40% active material) 30 g 

Dlethanolamine of the fatty acids of copra 1.5 g 

Polymer of Example la (100% active material) 1 g 

Polymer having the lecuriing units: 

— (Y— CHa— CHOH— CH,— ] v^ere Y represents 30 

-\_/- " -f- • ' . • 

CH, 



<!:Hj— O-CHr-CHj— OH 0.5 g 

the two groups being present statistically 

Distilled water q.s.p. lOO g 



About 10 cm' of diis clear solution is applied to the head of hair previously 
moistened. It is massaged gently and then rinsed with water for a furdier application. 35 
This time it is massaged vigorously to obtain an abundant foam. The foam is allowed 
to remain for 1 minute to assure ±c fixing of the polymer to die hair and is then 
rinsed. 

It is found that it is very easy to comb out the wet hair, the hair is very soft, 
supple and malleable and settmg can be carried out very easily. After drying, the hair 40 
is equally easy to comb out The hair is full of life but easy to manage. 

Example A53 

Cadonic shampoo 

Tetradecyltrimediylammonium bromide 75 g 

Lauryl alcohol oxycdiylenated with 12 mols of . 45 

ethylene oxide per mol of alcohol 50 g 

Polymer of Example la 5 g 
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Polymer possessing recurring units : 

-"[Y--CHs— CHOH— CHa— ] where Y represents 
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15 



25 



30 



35 



40 



— II H~ or — N— 



, CH, 

<!ai,— O— CHs— CHjOH 5 g 

Lactic add q^p. pH 5— 5 J 
Distilled water q^.p. 1000 g 5 

Thfe solution, which is clear, is applied to dyed hair. After massaging it in, the 
tair IS rinsed with water and then a second quanti^r of shampoo is appUed! The head 
Sair IS massaged vigorously to obtain an abundant foam and this is then rinsed 

..^Ji '^i'^n Ae wet hair is very easy to comb out, the hair is very soft, 10 
s^ple and malleable aiid settpg can, be carried out very easily. After drying and 
durmg the dtymg h-kewise it is easy to comb out the hair. The hair is full If life 
and ea^ to manage. 
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WHAT WE CLAIM IS :— 

^' ™etliai of conditioning human hair which comprises applying thereto a 15 

(position comimsuig a compatible aqueous or aqueous alcoholic medium and at 
least one water-soluble crosslinked polymer which is either (1) a polymer produced 
nL^!J " polyamino-polyamide prepared by polycondensation of an acid com- 

20 l'^f...^P^f^ "npno- or dicarboxylic add, (iu) an ester of ai add as define/under (i) 

or {u), (IV) a mixture of two or more compounds as defined under (i), fif) and fiiil 
m ^l'^rA'°^'i^^'^ a bis-prii^^ry amine or a bisSn^^ iSle wTa 

i^i iti, ^ ' polyamme which is a bisrprimary, mono- or di-secondaxy 

polya^lene-polyamipe, up to 50 mol % of this polj^e optionaUy b^^S 
V ''»-^«=°n.«l«y amine, widi the proviso tl^t the ma4mm 
^ ^ ""^^i *e,.»«n5ne is hexamethylene diamine, the polymer bring 
T^t^^ ^ epihalohydrin, diepoxide, dianhydride or bis-unslturated ^po^ 
of^'^r"^"^' '° ""^ amount'from 0.025 to 0.35 mol pet an^ 

SSS . K P«>ly??H°o-Po^am«Je, or (II) a crosslinked polymer as defined under (D 
wloA has been alkylated (as hereinbefore defined) by in epoxide, ethyleni^y til 30 
SSn„i» ""^""i chloroacetic add, propanesutone or bitene Lltone, tte aoSi 
Imked polymer m die composition possessing the following diaracteristicT: 
(I b f™?.u?°i'''*'i ^^^'^ groups and is diemically stable, 
out ^ f«™=S^^^^/"^v* " ^^"^ * co'ia'itration of 10% by weight, widi- 

10% by weight solution of it m water at 25»C is at least 3 centipoises. 
r.i,ti„tU "1 according to daim 1, in which the acid compound is adipic or tere- 
'^^"oV' ^'^ product of reaction 5 ediyleneS&lLd 
acrylic, mefliacryhc or itacomc add or ester diereof. ' 

^.Avlt according to claim 1 or 2 in which the polyalkylene-polyamine is 40 

nf w^&Sl T??' ^'P^oPylene-lxiamine or triediylene-tetra^e oi a mMGte there- 
of with ediylene diamme, hexamethylenediamine or piperazine. 

aeent is d?v1™f,,S*""^ ^ *='l^ 1 to 3, in whidi the crossKnking 

45 S-^ropiS^^ ^ niethylene^Jis-acrylamide, diglyddyl ether or N.l^ 

ageatVepSShS^''* «oanyoneofdaimsl,o3inwhid..he cssKnldng 

Unkfafa t^^^"^^^ °^ ^ preceding ddms in whidi die cross- 

50 Jo"te-pd^ " amount from 0.025 to 0.2 mol per amine group of the 

amo^tlrri^f^?"^*^^ '"^'^ ^ crosslinWng agent is used in an 

amoimt from 0.(M5 to 0.1 mol per amine group of die polyam^oTpolyamide. 

t ao»«l«ng to any one of die preceding daims in wliich a lO-'^i by 
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9. A method according to claim 8, in which a 10%, by weight solution of tiie 
. crosslinked polymer in water, at 25 "C, possesses a viscosity of 20 to 50 centipoises. 
' 10. A method according to any one of the preceding claims in which the bis- 
primary amine is ethylene-diamine or hexamethyleneHdiamine. 
5 Till. li- A method according to any one of claims 1 to 9 in which the bis-secondary 
amine is piperazine. 

12. > A method according to any one of the preceding claims in which the poly- 
amino-polyamide consists essentially of recurring units of the formula: 

10 wherein R represents : 

^V-, -(CHO*-, 

— CH2-CH2— NH— CH,— CH^-NH-CHg-CHa— , 
_CH--CHr-NH--C:Hr--CH^NH--CH,-C:H-- 

in, ' , dus 

; or _ . 

— CH— 0(2 CH2 — 01 — 

I H--CH2-0,2^«( 

. n 

and Z represents: 

in an amount of 50 to 100 mol %, the radical of the formula: 

NH_L(CH.)^NhJ- 01) 



wherein x is 2 and n is 2 or 3 or x is 3 and n is 2; and hi an amount of 0 to SO mol 
20 %4 the radical of the formula (n) in which X is 2 and n is 1 or 

-\_J- 

or in an amount of 0 to 20 mol %, the radical of the formula: 

— NH--{CHOo— NH— 

25 13, A method according to any one of claims 1 to 12 in which rfie polyamino- 

polyamide is a polycondensation product of adipic acid and diethylenetriaminc, 

14. A method according to any one of claims 1 to 12 in which the polyamino- 
polyaniide is a polycondensation product of adipic acid and a mixture of diethylene- 
triamine and piperazine. 

15. A method according to any one of churns 1 to 12 in which the polyamino- 
polyamidc is a polycondensation product of adipic acid and triethylene-ietramine. 

16. A method according to any one of claims 1 to 12 in which the polyamind- 
polyamide is a polycondensation product of the product of reaction of methyl itacon- 
ate and ethylene-diamine, with diethylene-triamine. 

^5 17. A method according to any one of claims 1 to 12 m which the polyamino- 

^ polyamide is a polycondensation product of the produa of reaction of methyl acrylate 
and ethylene-diamine, with dieihylene-triardine. 

18. A method according to any one of claims 1 to 12 in which the polyamino- 
polyamide is a polycondensation product of the reaction of methyl methacrylate and 

^ ethylene-diamine, with diethylene-triamine. 

19. A method according to any one of the preceding claims in which the cross- 
linked polymer has been alkylated with an epoxide. 
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20. A method according to claim 19 in which the epoxide is glyddoL ethylene 
oxide or propylene oxide. oj -9 j 

21. A method according to any one of claims 1 to 18 in which the cross-linked 
polymer has been alkylated by an ediylenicaUy unsaturated compound, 

22. A method according to any one of the preceding daims in which the com- 
posinon contains a non-ionic, anionic, cationic, amphoteric or zwittcr-ionic surface- 
acuve agent. 

23. A method according to any one of the preceding claims in which the. com- 
position contains a hair strengthening agent. i 

24. A method according to any one of the preceding claims in which the comr 
position is m the form of a solution, a dispersion, a gei, a cream or an aerosol 

25. A method according to any one of the preceding claims in which the com- 
position has a pH from 2 to 11. 

11. l^' ^ accordmg to claim 25 in which the composition has a pH of from 

1^ ^ CO fi. 
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27. A method according to any one of the preceding claims in which die cross- 
iinKea polymer is present in the composition in an amount from 0.1 to 5% by weight 

28. A method according to claim 27 in which the cross-linked polvw is we- 
sent m the composition in an amount from 0.3 to 1,3% by weight 

20 29. A mediod according to any one of the preceding claims in whidi die' com- 20 

posiuon contams a water-soluble electrolyte. *- e uk 

30. A method according to claim 29 in which die electrolyte is sodium, potas- 
sium, calaum or ammonium chloride or acetate. 

31. A method according to claim 29 or 30 in which the electrolyte is present in 
25 an amount from 0.01 to 5 % by weight. «cwuuiyic is present m 

32. A mediod according to any one of daims 29 to 31 in which die weight ratio 
of dectrolyte to polymer m the composiUon is from 0.1:1 to 1 5-1 

33. A method according to daim 1 substantiaUy as hereinbefore described. 

30 Exa4- Ar^^^^^^^^ "^'"^ ' '"^'"^^^ ^ ^ 30 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, Soudi Square, 
Gray's Ixm, 
London, WCIR 5EU, 



